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DETAILED ACTION 
Claim Objections 

1. Claim 19 is objected to because of the following informalities: claim 19 is dependent 
upon claim 2 which recites a narrower starting range value than claim 19 recites i.e. broadens 
limitations recited in claim which it depends. Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

3. Claims 1, 2, 5, 7, 8, 1 1, 15, 16, 19-21 and 25-27 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Takahashi (US 6,099,103). 

Takahashi disclose the following apparatus and method: 

Regarding claims 1, 7 and 15, apparatus and method for ejecting droplets (col. 1, line 10) 
comprising: 

*plurality of nozzles/618/ (col. 1, line 46) through which droplets are ejected (col. 2, line 

29) 

*plurality of liquid containing" chambers/ink chambers, 613/ (col. 1, line 47) each 
connected at one longitudinal end thereof with a corresponding nozzle/618/ (col. 1, line 46;figs. 
8a, 8b & 9) 

*actuator/actuator wall, 603/ (col. 1, line 59) that changes a volume of each of the liquid 
containing chambers/613/ (col. 1, lines 64-66; fig. 9 ref. 613 & 613c) 
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*actuator controller/625/ (col. 1, line 59) that controls driving of the actuator/603/ 
*wherein: the actuator controller/625/ applies, in accordance with a one-dot printing 
instruction (col. 2, line 67), to the actuator/603/ an ejection pulse signal/jet pulse signal AJ (col. 
1, line 61) that increases the volume of the liquid containing chamber/613/ to cause ejection of a 
droplet (col. 2, line 29), and subsequently only one additional pulse (fig. 1; col. 7, lines 7-26) 
signal/droplet downsizing pulse B/ (col. 7, lines 14-15) that increases the volume of the liquid 
containing chamber/613/ to pull back a part of the droplet about to be ejected (col. 12, lines 31- 
34) 

*pulse width of the ejection pulse signal/jet pulse signal AJ is A times a time T required 
for a pressure wave to propagate in one way longitudinally through the liquid containing 
chamber/613/, where A is a positive constant less than 1/0.2T-0.4T7 (col. 3, line 54; col. 2, line . 
7-8: "one-way propagation time T of a pressure wave in the ink chamber") 

Regarding claim 2, time interval between a completion of an application of the ejection 
pulse signal/jet pulse signal AJ and a start of an application of the additional pulse 
signal/droplet downsizing pulse B/ is B times the time T, where B is a positive constant; and a 
total value of the constants A and B is 1.25 to 1.38 (fig. 5: d "0.3T-1.0T"; with signal A being 
between 0.2T-0.4T in combination with delay [d]; examination of "total" is taken to mean that a 
sum of values is meant i.e. arithmetic addition operation [A+B] versus any other arithmetic 
operation) 
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Regarding claims 5 and 1 1, each of the liquid containing chambers/ink chamber, 613/ 
(col. 1, linme 47) includes a pressure chamber connected at one longitudinal end thereof with a 
corresponding nozzle/618/ (col. 1, line 46) and at the other end thereof with a ink supply source, 
a volume of the pressure chamber being changed by the actuator/actuator wall, 603/ (col. 1, line 
59) (fig. 8b) 

*wherein the liquid containing chamber/613/ is a space from an end portion of the ink 
supply source on the pressure chamber side, through the pressure chamber, to the nozzle (col. 1, 
line 47-49) 

*fiirther regarding claim 7, actuator control device/625/ (col. 1, line 59) 

Regarding claims 8 and 16, time interval between a completion of an application of the 
ejection pulse signal/jet pulse signal AJ and a start of an application of the additional pulse 
signal/droplet downsizing pulse B/ is B times the time T, where B is a positive constant; and a 
total value of the constants A and B is 1.15 to 1.38 (fig. 5: d "0.3T-1.0T"; with signal A being 
between 0.2T-0.4T in combination with delay [d]; examination of "total" is taken to mean that a 
sum of values is meant i.e. arithmetic addition operation [A+B] versus any other arithmetic 
operation) 

Regarding claims 19, 26 and 27, total value of the constants A and B is 1.21 to 1.33 (fig. 
5: d "0.3T-1.0T"; with signal A being between 0.2T-0.4T in combination with delay [d]; 
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examination of "total" is taken to mean that a sum of values is meant i.e. arithmetic addition 
operation [A+B] versus any other arithmetic operation) 

*regarding claim 20, actuator/603/ has a face confronting the plurality of liquid 
containing chambers/613/, and changes a volume of each of the liquid containing chamber by 
changing its state between a state where the face confronting the plurality of liquid containing 
chambers is bent (col. 1, lines 64-66; fig. 9 ref. 613 & 613c) 

*nozzle/618/ is formed in such a manner that an ink droplet can be ejected through the 
nozzle/618/ in a direction parallel to a direction in which the face of the actuator confronting the 
liquid containing chamber is bent when the actuator controller/625/ (col. 1, line 59) apples the 
ejection pulse signal/jet pulse signal AJ to the actuator/618/ (fig. 8B; actuator/603/ are formed 
in parallel with nozzle/618/ thus in parallel with ejection of droplet) 

♦regarding claim 21, pressure chambers extend along a direction perpendicular to the 
direction in which an ink droplet is ejected through the nozzle (fig. 8B; pressure chambers are 
formed by ink chamber/613/ with ink droplets ejected out of nozzle/618/ making the formation 
of plural pressure chamber formed in a perpendicular direction) 

♦regarding claim 25, chamber is formed of a piezoelectric actuator having a plurality of 
laminated piezoelectric layers (col. 12, lines 53-60) 
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Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. Claims 3, 9 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Takahashi (US 6,099,103). 

Takahashi disclose the following claimed limitations with respect to claims 3, 9 and 17: 

*pulse width of the additional pulse signal is C times the time T (fig. 5; Wb 0.3T-1.0T) 
Takahashi does not disclose the following: 

Range of the pulse width is within 0.4T to 0.5T. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to utilize a pulse width range of 0.4T to 0.5T, for the purpose of reduction in 
size of the ejected ink droplet and obtain good print results. It has been held that where the 
general conditions of a claim are disclosed in the prior art, discovering the optimum or workable 
ranges involves only routine skill in the art. In re Aller, 105 USPQ 233. Range 

6. Claims 4, 10 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Takahashi (US 6,099,103) in view of Okuda et al. (6,705,696). 

Takahashi disclose all the claimed limitations except the following: 

Regarding claims 4, 10 and 18, time T is 5 .mu.sec or less 
Okuda et al. disclose the following: 
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♦regarding claim 4, 10 and 18, time T is 5 .mu.sec or less (col. 3, lines 59-63; T/pressure 

wave/) 

It would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to utilize a time T of 5 microseconds or less as taught by Okuda et al. into 
Takahashi for the purpose of performing a minute-drop ejection (col 1, line 59). 
7. Claims 6 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Takahashi (US 6,099,103) in view of Takahashi et al. (US PGPUB 2001/0043241). 
Takahashi disclose the following claimed limitations: 

♦regarding claims 6 and 12, actuator controller/625/ (col. 1, line 59) stores plural 
waveform patterns of pulse signals (col. 10, lines 26-28) being applied to the actuator/603/ in 
accordance with a volume of a droplet to be ejected upon a one-dot printing instruction (col. 2, 
line 67) 

*upon selection of a waveform pattern for a minute droplet out of the plural waveform 
patterns, applies the ejection pulse signal/jet pulse signal A/ and subsequently the additional 
pulse signal/droplet downsizing pulse B/ to the actuator/603/ (fig. 6; col. 8, lines 30-32 & col. 
10, lines 16-28; pulse control circuit 186 is connected to I/0[1 16] which receives data form 
printing data receiving circuit [118], inherent feature that once a waveform has been selected it 
would be applied to eject drop) 

Takahashi does not disclose the following claimed limitations: 

Regarding claims 6 and 12, selects any one of the plural waveform patterns in 
accordance with a gradation value of each pixel included in image data 
Takahashi et al. disclose the following: 
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*regarding claims 6 and 12, selects any one of the plural waveform patterns in 
accordance with a gradation value of each pixel included in image data (paragraphs 0006 & 
0009; gradation is controlled by the print density which is controlled by number of ink droplets; 
therefore apparatus for ejecting droplets selects necessary waveforms) 

It would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to utilize selecting any one of the plural waveform patterns in accordance 
with a gradation value of each pixel included in image data as taught by Takahashi et al. into 
Takahashi for the purpose of improved print quality. 

8. Claims 13 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Takahashi (US 6,099,103) in view of Junhua (US PGPUB 2003/0085962). 

Takahashi disclose the following claimed limitations: 

Regarding claim 13, actuator control device/625/ (col. 1, line 59) comprising: 
♦waveform memory that stores plural waveform patterns of pulse signals that correspond 

to different volumes of a droplet to be ejected upon a one-dot printing instruction (col. 10, lines 

24-28) 

*pulse generator that generates a pulse signal/122/ (fig. 6) to be applied to an actuator 
that changes a volume of a liquid containing chamber/ink chambers, 613/ (col. 1, line 47) on the 
basis of any one of the plural waveform patterns (col. 1, lines 64-66; fig. 9 ref. 613 & 613c; col. 
col. 10, lines 15-28) 

♦wherein one of the plural waveform patterns stored in the waveform memory includes: 
♦ejection pulse signal/jet pulse signal AJ (col. 1, line 61) that increases the volume of the 
liquid containing chamber/613/ to cause ejection of a droplet (col. 2, line 29) and has a pulse 
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width of A times a time T required for a pressure wave to propagate in one way longitudinally 
through the liquid containing chamber, where A is a positive constant less than 1/0.2T-0.417 
(col. 3, line 54; col. 2, . line 7-8: "one-way propagation time T of a pressure wave in the ink 
chamber") 

*only one additional pulse (fig. 1; col. 7, lines 7-26) signal/droplet downsizing pulse B/ 
(col. 7, lines 49) to be applied following the ejection pulse, the additional pulse signal increasing 
the volume of the liquid containing chamber to pull back a part of the droplet about to be ejected 
(col. 12, lines 31-34) 

Takahashi does not disclose the following claimed limitations: 

Regarding claim 13, print data memory that stores a gradation value of each pixel 
included in image data. 

* droplet volume determining portion that determines, with respect to each pixel, a 
volume of a droplet to be ejected from a nozzle, on the basis of the gradation value stored in the 
print data memory 

* waveform patterns corresponding to the volume of a droplet determined by the droplet 
volume determining portion 

Regarding claim 14, the pulse generator generates, when a smallest volume of a droplet 
is determined by the droplet volume determining portion, the ejection pulse signal and the 
additional pulse signal on the basis of one of the waveform patterns corresponding to the 
smallest volume 
Junhua disclose the following: 
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♦regarding claim 13, print data memory that stores a gradation value of each pixel 
included in image data (paragraph 0173; first latch circuit and second latch circuit [gradation 
data "stored"]). 

♦droplet volume determining portion that determines, with respect to each pixel, a 
volume of a droplet to be ejected from a nozzle, on the basis of the gradation value stored in the 
print data memory (paragraph 0173; gradation is represented by two bits to determine dot size, 
therefore a determination has been determined) 

* waveform patterns corresponding to the volume of a droplet determined by the droplet 
volume determining portion (paragraph 0185; decoder 45/selection data generator/) 

♦regarding claim 14, the pulse generator/signal generation circuit, 9/ (paragraph 0189) 
generates, when a smallest volume of a droplet is determined by the droplet volume determining 
portion, the ejection pulse signal and the additional pulse signal on the basis of one of the 
waveform patterns corresponding to the smallest volume (paragraph 0185; decoder 45/selection 
data generator/; paragraph 0188 - selecting pulse signal based on gradation data) 

It would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to utilize a print data memory that stores a gradation value of each pixel 
included in image data; droplet volume determining portion that determines, with respect to each 
pixel, a volume of a droplet to be ejected from a nozzle, on the basis of the gradation value 
stored in the print data memory; waveform patterns corresponding to the volume of a droplet 
determined by the droplet volume determining portion; and the pulse generator generates, when a 
smallest volume of a droplet is determined by the droplet volume determining portion, the 
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ejection pulse signal and the additional pulse signal on the basis of one of the waveform patterns 

corresponding to the smallest volume as taught by Junhua into Takahashi for the purposes of 

storing data (gradation values) for use by other control systems of the ink jet apparatus; and to 

select an appropriate waveform signal from memory to produce a high quality image. 

9. Claims 22-24 are rejected under 35 U.S.C. 103(a) as being unpatentable over Takahashi 

(US 6,099,103) in view of Kurashima et al. (6,457,818). 

Takahashi disclose all the claimed limitations except the following: 

Regarding claim 22, ink supply source extends such that the pressure chamber can be 
sandwiched between the ink supply source and the actuator 

Regarding claim 23, face of the actuator controlling the fluid containing chambers 
include only one of inner walls that define the pressure chamber 

* regarding claim 24, plurality of liquid containing chambers are uniformly arranged 
along a direction perpendicular to the direction in which an ink droplet is ejected through the 
nozzle 

* actuator extends over the plurality of liquid containing chamber along the direction in 
which the plurality of liquid chambers are arranged 

Kurashima et al. disclose the following: 

* regarding claim 22, ink supply source/330/ extends such that the pressure chamber/310/ 
can be sandwiched between the ink supply source/330/ and the actuator/36/ (fig. 4; col. 8, lines 
5-19) for the purpose of driving multiple pressure chambers by a single actuator unit 
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*regarding claim 23, face of the actuator/36/ controlling the fluid containing chambers 
include only one of inner walls/vibrating plate, 36/ that define the pressure chamber/310/ (fig. 
4; col. 8, lines 5-19)) for the purpose of driving multiple pressure chambers by a single actuator 
unit 

Regarding claim 24, plurality of liquid containing chambers/310/ are uniformly arranged 
along a direction perpendicular to the direction in which an ink droplet is ejected through the 
nozzle/23/ (figs. 4, 7 & 8; col. 8, lines 20-38 & col. 9, lines 19-35) 

*actuator/36/ extends over the plurality of liquid containing chamber along the direction 
in which the plurality of liquid chambers/36/ are arranged (figs. 4, 7 & 8; col. 8, lines 20-38 & 
col. 9, lines 19-35) for the purpose of driving multiple pressure chambers by a single actuator 
unit 

It would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to utilize an ink supply source extends such that the pressure chamber can 
be sandwiched between the ink supply source and the actuator; and face of the actuator 
controlling the fluid containing chambers include only one of inner walls that define the pressure 
chamber; and plurality of liquid containing chambers are uniformly arranged along a direction 
perpendicular to the direction in which an ink droplet is ejected through the nozzle, actuator 
extends over the plurality of liquid containing chamber along the direction in which the plurality 
of liquid chambers are arranged as taught by Kurashima et al. into Takahashi for the purpose of 
driving multiple pressure chambers by a single actuator unit 
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Response to Arguments 

10. Applicant's arguments filed 24 February 2006 have been fully considered but they are not 
persuasive. Takahashi (US 6,099,103) discloses, with respect to figure 1 and column 7, lines 7- 
26, using only one additional pulse to pull back a part of the droplet. Stability of the ink ejection 
is not relevant to claimed recitation which requires a only one additional pulse. Takahashi 
discloses that the driving waveform "may result in unstable ejection", however this may not be 
of importance in certain printing situations i.e. draft mode (col. 7, lines 44-45). 

In response to applicant's argument that the references fail to show certain features of 
applicant's invention, it is noted that the features upon which applicant relies (i.e., ink is stably 
ejected) are not recited in the rejected claim(s). Although the claims are interpreted inflight of 
the specification, limitations from the specification are not read into the claims. See In re Van 
Geuns, 988 F.2d 1181, 26 USPQ2d 1057 (Fed. Cir. 1993). 

Conclusion 

1 1 . Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
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however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 



12. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Rene Garcia, Jr. whose telephone number is (571) 272-5980. The 
examiner can normally be reached on M-F 8:00AM - 4:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen D. Meier can be reached on (571) 272-2149. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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